To estimate the current cancer burden in Korea, newly diagnosed cancer cases and cancer incidence rates were calculated for the years 2003�2005.
I n t r o d u c t i o n
Cancer is the leading cause of death in Korea. To estimate the cancer burden, a cancer registry is an essential component for planning and monitoring any national cancer control program (1) . Since the Korea National Cancer Incidence Database (KNCIDB) for the year 1999 was first constructed in 2003, the Korea Central Cancer Registry (KCCR) has reported the annual cancer incidence rates in collaboration with eight regional population-based cancer registries, site-specific cancer registries, and the National Health Insurance Corporation (NHIC) (2, 3) .
This report presents the national cancer incidence rates for 2003 �2005 based on the KNCIDB.
M a t e r i a l s a n d M e t h o d s
The KCCR developed a standardized form to identify cancer cases using hospital discharge records. All malignant neoplasms and in situ cases are classified according to the International Classification of Diseases for Oncology, 3 rd edition (4) and converted according to the International Classification of Diseases, 10 th edition (5) . To improve the completeness of the nationwide cancer registry data, several sources of data were combined: national death certification data from the Korea National Statistical Office (KNSO), medical claims data from the NHIC, and additional medical record reviews. The KNCIDB is described in detail elsewhere (2, 3) . The list of KCCR-registered cases and a list of cancer cases from claims made through the NHIC for each region were sent to the regional cancer registries to find missing cases. The data collection methods at the regional cancer registries were both passive and active. Gallbladder, etc. nationwide medical record review survey of patients who were newly diagnosed during 1999�2006, and who were not registered in either registration system (hospital-based cancer registration and regional population-based cancer registration). The KNCIDB was further refined by confirming multiple primary cancers according to the rules of the International Agency for Research on Cancer (6). Other duplicated cases were removed with the help of experts from a variety of fields, such as clinicians, pathologists, and medical records administrators.
All cancer cases newly diagnosed during 2003�2005 were included in this study. Approximately 84.4% (336,470 of 398,824 cases) were registered through the KCCR program, while 15.6% of the cases were collected through the population-based regional cancer registries, site-specific cancer registries, and other ad hoc medical records review surveys.
The crude incidence rate (CR) per 100,000 by gender was calculated for 18 age groups (i.e., 0�4 years, 5�9 years, and groups of 5-year categories up to 85 years and over) and standardized to the WHO world standard population (7) .
The population used as the denominator to calculate cancer incidence rates was the midyear population (the population on July 1) in a given year, which was estimated by taking the average of available population data from the KNSO on December 31 for 2 consecutive years (8) . Detailed population was listed in appendix 1.
We calculated several indices to measure the quality of the Korean cancer registry data: the mortality/incidence (M/I) ratio and the percentages of microscopic verification (MV%), death certificate only (DCO%), primary site unknown (PSU%), and age unknown (Age UNK%) (9) . For the M/I ratio, an indicator of data completeness, the mortality data on cancer by gender, age group, and site for the same period as the registered cases from the KNSO were compared to the incidence data from the registry, which are presented as percentages. The MV%, an indicator of the validity of the diagnostic information, is the percentage of cases for which the diagnosis was based on morphological verification of a tissue specimen. The DCO%, the percentage of cases registered based on death certificates only, is an index of diagnostic validity. PSU% and Age UNK% are the percentages of cases registered with unknown primary sites or unknown age, respectively. The cumulative risk for developing cancer during a specified time period was computed as the proportion of initially susceptible individuals in a population who become incident cases during a given time period, in the absence of other competing causes of death. Cumulative risk was derived from the cumulative rate, which is the sum of each agespecific rate over each year of age from birth to a defined upper age limit. In this report, we used 74 years old as the upper age limit.
R e s u l t s
Between 2003 and 2005, 398,824 cancer cases were newly diagnosed in Korea (218,856 in men and 179,968 in women). For all sites of cancer, the CRs were 300.0 and 248.2, and the agestandardized incidence rates (ASRs) were 297.0 and 191.2 per 100,000 for men and women, respectively. The overall cumulative risk for developing a cancer before the age of 74 was 30.0% for males and 18.7% for females (Table 1 ). In males, the five leading primary cancer sites were the stomach (CR 66.0, ASR 64.2), lung (CR 48.5, ASR 50.3), liver (CR 44.9, ASR 42.1), colon and rectum (CR 37.9, ASR 37.2), and prostate (CR 12.7, ASR 13.8). In females, the most common primary cancer sites were the breast (CR 37.3, ASR 29.0), followed by the thyroid (CR 36.2, ASR 28.8), stomach (CR 34.1, ASR 25.4), colon and rectum (CR 28.0, ASR 21.1), and lung (CR 17.9, ASR 12.8).
In the 0�14-year age group, leukemia was the most common cancer in both genders. For males, stomach cancer was the common in the 15�64-year age group, while lung cancer was more frequent in the over 65-year age group. For females, the most common forms of cancer for each age group were as follows: 15�34 years, thyroid cancer; 35�64 years, breast cancer; and stomach cancer for age 65 years and older (Tables 2, 3 ). Fig. 1 and 2 plot the age-specific incidence of the five and seven major cancers in men and women, respectively. In men, the incidence of the five major cancers increased gradually with age, while in women, the incidence of breast and thyroid cancers increased with age until the late 40 s and early 50 s and then subsequently decreased. In terms of the quality indices, the KNCIDB showed acceptable values for the cancer incidence data for 2003�2005 (Table 4 ). In particular, the MV% of the diagnosis was 76.8% for men and 83.6% for women. The DCO% was 4.7% for men and 4.3% for women. The M/I ratio was 56.3% and 39.4% for men and women, respectively. The PSU% was 1.4% and 1.5% for the respective sexes. The Age UNK% was 0% for both men and women.
D i s c u s s i o n
This report presents the nationwide cancer incidence statistics for Korea during 2003�2005. Compared to cancer statistics for 1999 �2002 reported in the Cancer Incidence in Five Continents, Volume IX (10), the crude cancer incidence rates during 2003� 2005 increased by 21.6% (17.9% in men and 26.5% in women). While these increases might have resulted from improved completeness and the aging population in Korea during recent years, these increases in cancer incidence could be real, as the agestandardized incidence rates have also increased. A possible explanation for these increases is the change to a Westernized lifestyle, such as the high consumption of fat and less physical activity, together with early detection.
In Korean men, stomach, lung, liver, colorectal, and prostate cancers are the five most common cancers, accounting for two-thirds of the cancer burden. In Korean women, breast, thyroid, stomach, colorectal, and lung cancer account for two-thirds of the cancer burden. In particular, increases in colorectal, thyroid, prostate, and female breast cancer have been observed. The rapid increase in thyroid cancer incidence in women might be attributable to improved diagnostic techniques, leading to the detection of disease that would have gone undetected previously, rather than a true increase in the incidence of thyroid cancer, as in the United States (11) .
Assessing the quality of the data for completeness and validity is essential. In particular, completeness is a critically important component (12) . Various methods have been proposed to measure the completeness of registration. Using the Ajiki method (13), the completeness of incidence for 2003�2005 in Korea is 94.6%. We also evaluated the completeness and validity of the incidence data for 2003�2005 using the indices MV%, DCO%, M/I ratio, PSU%, and Age UNK%. All of the values for these indices satisfied the evaluation criteria published in the Cancer Incidence in Five Continents, Volume IX (14) . Here, DCO% was 4.7% for men and 4.3% for women (improved from 6.1% for men and 5.8% for women during 1999�2002). The PSU% of the KNCIDB (1.4% for men and 1.5% for women) is relatively low compared to those of most countries (14) . For Age UNK%, which rarely exceeds 1% in developed countries, only one case with an unknown age occurred in our data.
Cancer certainly has become a very important public health concern in Korea, and as Korea becomes an aged society, the cancer burden will continue to increase. *for a given year, the midyear population size was estimated using the average of the population on december 31 for 2 consecutive years. total population was the sum of midyear population during a given period, � the world standard population is a theoretical proportion of the world population used for standardization.
